factor bulking very large in establishing the reliability of decisions under whatever circumstances, resulting in sample sizes being relatively fixed and necessitating the routine use of comparatively large samples to obtain dependable results.
The necessity of always using samples of this more or less fixed size can, for some purposes, be obviated by the use of sequential analysis. Sequential analysis was developed during the late war for quality control in manufacturing and other inspections. Its development was begun in March and April, 1943, by A. Wald and was so successful in wringing a maximum of reliable conclusions from a minimum of data that the whole subject was classified as "Restricted" within the meaning of the Espionage Act. This classification was finally removed in May, 1945. A report discussing some of the applications of this method has been published (Statistical Research Group, Columbia University, 1945), and also a book on the theoretical aspects (Wald, 1947) .
All the methods of sequential analysis may be summarized as follows: given certain standards of comparison, the analysis of the sample in question begins. The first specimen is compared to the
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The Journal of Geology, Vol. 61, No. 6, Statistics Issue (Nov., 1953), pp. 533-543 standard, and a decision is made as to whether the hypothesis in question is to be accepted or rejected or whether the data are insufficient. If one of the former two, the test is stopped; if the latter one, the test continues. The next specimen is studied, and then these two are together compared to the standard, and again a decision is made as to whether the hypothesis is to be accepted or rejected, or whether the data are insufficient. If one of the former two, the test terminates. If it is the latter, the test continues for specimen after specimen until a definite decision for or against the hypothesis is reached.
Thus, instead of using a sample of more or less fixed size, as in classical statistics, we are able to use a sample of variable size, the size depending on the developing characteristics of the sample as it is studied. This results in a great saving in the number of specimens which must be studied, as compared to the classical methods. In the method described below it may be expected that, on the average, a decision will be reached with a sample only about half the size of the sample needed to reach the same decision by the classical methods. Note that this saving is true on the average. Again, in the method discussed below, it may be expected that in about 5 per cent of the cases a sample as large as or larger than the classical sample size would be necessary to reach a decision, but the probability is negligible that a sample as much as twice as large as the classical sample would be necessary. Even with this being true, it is still to be expected that a saving of some 50 per cent in sample size will be effected over-all. Time savings will be even greater, since the calculations used in sequential analysis are extremely simple, and a graphical method is used to indicate whether at any stage the test is to go on or whether one decision or the other has been reached.
The methods of sequential analysis are so new that they are still in the process of active development. At the present, only one method of wide application to paleontology seems to be available. This is a method suitable for comparing a given character of one sample with this same character in another sample. The decision to be reached is to be whether the two samples are, with respect to this character, statistically the same, with the implication that the two samples may represent one species, or whether they are different, which would imply that they belong to different species. (For a discussion of these implications, see part I of this series of papers.) The directions for using this method will now be given in some detail. This method is adapted from section 5 of the report of the Statistical Research Group. The tables given are revised and extended from that section. The method given immediately below is suitable only for comparing samples which are of the same growth stage. Comparison of growth series is discussed subsequently.
THE COMPARISON OF GROWTH STAGES
Perhaps the best way to make the directions for this method clear is to follow through an actual problem. I have chosen one dealing with a comparison of three species within the fusulinid genus Triticites with a fourth, T. caccus. Three characters of this species are to be compared individually with each of the other three species. Only one of these need be followed through in detail; the rest will simply be shown graphically at the end. For this purpose, we will compare the form-ratio of the fifth volution of T. collus with the form-ratio of the fifth volution of our "standard," T. caccus.
In order to make this comparison, we must know certain things concerning this form-ratio of T. caccus, both to set up the graphical framework for the comparison Other quantities used:
x-an observation on the variable (the formratio of T. collus). n-the number of observations. I2(x -mi) --the absolute value of the sum of the differences of the observed values of x The above values are all from the known data. The next step is to construct the diagram used in the graphical comparison of the two species, as follows:
Step 1.-In table 1 find the value of c corresponding to the value of 7 above. In this case y = 0.003, and the corresponding value of c is 5.806.
Step 2.-Calculate the slope s, using the formula s = d2/2a2. In this case s = 0.974: Step 3 To return to our specific problem, the calculation may be carried forward conveniently in tabular form, as shown in table 2. The headings of the columns denote the successive steps to be taken. The first specimen to be studied is taken (n = 1), and its form-ratio is measured In figure 2 may be seen the comparisons of T. collus, T. newelli, and T. primarius with T. caccus for three different characters. It will be noted that in most cases a decision is reached as to whether the species could or could not be distinguished on the basis of this character. In one case, more data would be necessary to bring about a decision. In all cases, nevertheless, there is at least one character in which each species definitely differs from T. caccus. (Comparisons except for proloculum made at the fifth volution.)
A point which should be mentioned is that, although a decision can be made that two samples are different on the basis of one specimen, several specimens are necessary to decide that the two are alike. This is due to the fact that part of line II lies below the x-axis, where values of y (or In cosh) would have to be negative. However, as already mentioned, In cosh does not assume negative values. The exact minimum number for the latter decision will vary according to individual circumstances. In the characters above, it varies from five to seven specimens.
THE COMPARISON OF GROWTH SERIES
The foregoing discussion applies to the comparison of two samples of a given growth stage. Very often one may have available a fairly large number of specimens in a sample forming a growth series and yet have only one or two of these represent any one restricted growth stage. In such a circumstance it would obviously be advantageous to have a method in which the entire growth series could be used. If we try to do this, we are at once beset by difficulties.
The first, and perhaps most fundamental, of these difficulties is that the absolute variability of a given animal is much greater in the adult than in the young stages. For example, at a given growth stage in the youth of a certain animal, the length might vary from 10 to 18 mm., with a mean of 14 mm. or an absolute range in variability of 8 mm. This factor of the variability of a in absolute terms is in itself sufficient to condemn this approach to the analysis of growth series. Fortunately, another avenue is open. It will be recalled that in the last paragraph it was intimated that, while the absolute variability of a given form increases more or less constantly with an increase in age (and thus size), the proportion that the absolute variability is of, say, the minimum size remains approximately constant. Thus if we plot the growth series of a given character on an arithmetic scale, the lines bounding the maximum and minimum limits of variability will be found to diverge rapidly; but if the same data be plotted on a logarithmic scale, the lines will be very close to parallelism. I have made no attempt to obtain any exact proofs that the field of variability in the last case will be bounded by exactly parallel lines, but over a period of years I have found it to be an empirical fact that in actual practice these lines do approach parallelism within the limits of sampling errors.
If the variability of the logarithms of a growth series be constant, or nearly so, through a growth series, then it will follow that the a of these logarithms from the means of successive growth stages will also be a constant, and we have then sidestepped the major difficulty in the way of applying sequential, and other, tests to growth series. Before proceeding further, however, it will probably be well to consider the propriety of using logarithms in this manner. One objection that immediately comes to mind is that, after all, animals and plants grow "by numbers," not "by logarithms." A moment's thought will reveal the shaky foundation on which this argument rests. Plants and animals do not grow "by anything." They just grow, according to natural laws, and we use numerical values to describe this growth. That we have habitually used numbers in an arithmetic series to describe this growth does not mean that the arithmetic series is essential to this growth or is even the best way to describe it. It is a matter of habit only, a very thoroughly ingrained one it is true, and one which requires a conscious effort to shed, but a habit, nevertheless. On the other hand, as was emphasized in the first paper of this series, it is an observable fact that growth is usually best defined by a power (or logarithmic) function of some sort. It can readily be argued from this that, in actual fact, logarithms are a better means of describing growth than numbers in an arithmetic series.
Granted the validity of using logarithms rather than absolute values in dealing with growth series, it remains to calculate a (the standard deviation) for this growth series. able only to a field of points having a straight-line correlation. In the majority of cases the points plotted from the logarithms will fulfil this condition. In some few cases the scatter of the points will indicate that a curved regression line would fit the data better than a straight one. In such cases a curved line may be fitted, using orthogonal polynomials. Very complete directions for this method, together with the necessary tables, will be found in Anderson and Housman (1942) . In some cases this will not be necessary, and two or three straight-line segments will fit the data satisfactorily. From this point the calculation proceeds exactly as in table 1, except that the mean mi for each n is separately determined, as discussed above. The progress of the test is shown in figure 4. In the particular case we have chosen, we have only 20 specimens in our sample, which proves to be insufficient to reach a decision. The evaluation of such a case is our next problem.
SIGNIFICANCE OF CURTAILED TESTS
Sequential tests are set up on the assumption that sufficient specimens will be available to complete the test. In quality control in industry, this will ordinarily be the case. In paleontological work, however, the number of specimens available may often be insufficient to reach the desired conclusion. The Co-A very simple method of evaluation is, lumbia group, in their book, describe a however, available which is suitable for method for evaluating such cases, but in our present purpose. It is applied thus. a way which is not particularly useful for Consider the point reached by specimen our purposes. 20 in figure 4 . Suppose, now, that, in- stead of taking 7 to equal a probability value of 0.003, we had chosen a value of 7 such that the line y = sx + c had passed exactly through the point plotted for specimen 20. In that case, specimen 20 would have been sufficient to render a decision that the two samples were unlike for the character in question, and the probability that this was a correct decision would be the value of 7 corresponding to that line. Determining the value of 7 is rather simple. 
